Microearthquake monitoring at B. Everett Lake, N.C. by Long, Leland Timothy
GEORGIA INSTITUTE OF TECHNOLOGY 
OFFICE OF CONTRACT ADMINISTRATION 
SPONSORED PROJECT INITIATION 
Date: 1/24/79 
Project Title: Microearthquake 'Monitoring at B. Everett Jordan Lake, North Carolina 
Project No: 	G-35-646 	 i.." 
Project Director: Dr, L. T. Long 
, Sponsor: 
	U. S. Army Engineer District; Wilmington, N. C. 	28402 
Agreement Period: 	 From 	10/1/78 Until 	9/30/79 
    
    
Type Agreement: P. O. #DACW54-79-M-1105 (Fixed Price) 
Amount: 	$6,534 
Reports Required: Quarterly Letter Reports; Final (Annual) Report 
Sponsor Contact Person (s): 
Technical Matters 
R. L. Siesen 
U. S. Army Engineer District, Wilmington 
P. 0. Box 1890 
Wilmington, N. C. 28402 
NOTE: FOLLOW-ON PROJECT TO G-35-630.  
Contractual Matters 
(thru OCA) 
M. H. McGowan 
U. S. Army Engineer District, 
Wilmington 
P. O. Box 1890 
Wilmington, N. C. 28402 
Phone: (919) 343-4864 
Defense Priority Rating: none 





Division Chief (EES) 
School/Laboratory Director 
Dean/Director—EES 
Accounting Off ice 
Procurement Office 
Security Coordinator (OCA) 
Reports Coordinator (OCA) 
Library. Technical Reports Section 
EES Information Office 
EES Reports & Procedures 
Project File (OCA) 
Project Code (GTRI) 
Other 	  
GEORGIA INSTITUTE OF TECHNOLOGY 	 OFFICE OF CONTRACT ADMINISTRATION 
SPONSORED PROJECT TERMINATION SHEET 
Date 	6/16/82 
Project Title: Microearthquake Monitoring at B. Everett Lake, N.C. 
Project No: 	G-35-646 
Project Director: 	Long 
Sponsor: 	U. S. Army Engineer 
Effective Termination Date: 	9/30/79  
Clearance of Accounting Charges: 	  
Grant/Contract Closeout Actions Remaining: 
Continued by G-35-672 
none/complete 
n Final Invoice and Closing Documents 
E-7 Final Fiscal Report 
❑ Final Report of Inventions 
❑ G
• 
ovt. Property Inventory & Related Certificate 
❑ Classified Material Certificate 
n Other 	  




Research Property Management 
Accounting 
Procurement/EES Supply Services 
Research Security Services 	, 
Reports Coordinator (OCA)I, 
Legal Services (OCA) 
Library 
EES Public Relations (2) 
Computer Input 
Project File 
Other 	  
r 	• • n 	• 
GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF GEOPHYSICAL SCIENCES 	
Atlanta, Georgia 30332 
February 12, 1979 
	 (404) 894-2857 
Mr. R. L. Siessen 
U. S. Army Corp of Engineers 
P. O. Box 1890 
Wilmington, N. C. 28401 
Subject: Quarterly Letter Report No. \ek, — Covering period of 1 
October 1978 - 31 December 1978 
Re: 	Contract No. DACW54-79-1105, Microearthquake monitoring, 
B. Everette Jordan Lake, N. C. 
Dear Sirs: 
The B. Everette Jordan seismograph operated for the first two of 
the three months covered by this Quarterly report. The records obtained 
after the middle of November progressively degraded because of 
electrical noise problems. This noise was due to a combination of 60 
Hertz noise and RF interference that was induced by a ground loop 
between the geophone cable and the power supply of the MEQ unit. The 
grounding problem has been corrected. Also the gain at the geophone has 
been increased to 1000 (60db) and the preamplifier in the MEQ has been 
removed. The MEQ preamplifier's function has been taken over by the 
amplifier at the geophone. In shifting the major gain stage to the 
geophone we are insuring that the signal level in the line will exceed 
the RF and 60 Hz induced noise level. This modification was finally 
decided to be necessary because of the multiple instances of 
interference with RF and 60 Hz noise. We were reluctant to make this 
change initially since it involves removal of the preamplifier in the 
MEQ. This will have to be replaced before the instrument can be used as 
a portable system unless the existing wiring configuration is 
maintained. 
During October, 379 hours of noise free seismic data were obtained 
for a 51 percent coverage. During October, 29 hours of unusable data 
were obtained. During November, 446 hours of noise-free seismic data 
were obtained for 62 percent coverage. During November 33 hours of 
unusable data were obtained. During December, the records were in 
general unusable except for short periods. 
The seismograph recorded several unidentified events outside the 
reservoir area during this period. 
TABLE 1 
Regional Events 
Date 	 P 1st Arrival 	 S-P 	Location 




20.7 	North of BEJ 120 km 
9 OCT 1978 21:02:23.9 17.9 North of BEJ 110 km 




31.0 	S.C. 34° 13' N81 ° 15'W 
21 NOV 1978 19:31:5.6 41.4 North of BEJ, 250 km 
The geophone continues to record quarry blasts from Haywood, 
Seaforth, Auburn, Lawbranch, Farrington, Carrboro and Mt. Vernon 
Springs. 
During the reporting period no natural events were identified as 
occurring within a 15 km radius of B. Everette Jordan Lake seismograph. 
Respectfully submitted, 
Leland T. Long 
Associate Professor 
LTL/dp 
GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF GEOPHYSICAL SCIENCES 	
Atlanta, Georgia 30332 
April 19, 1979 
	
(404) 894-2857 
Mr. R. L. Siessen 
U. S. Army Corp of Engineers 
P. 0. Box 1890 
Wilmington, N. C.B.E.J. 28401 
Subject: Quarterly Letter Report No. 2 covering period of 1 
January 1979 - 31 March 1979. 
Re: 	Contract No. DACW 54-79-1105, Microearthquaks Monitoring, 
B. Everette Jordan Lake, N. C. 
Dear Sirs: 
The B. Everette Jordan seismograph has been operating continuously 
since the 25th of January, after repair of the ground loop induced 
noise. The records obtained hereafter have been of excellent quality, 
evidenced by the clarity of several teleseismic events. Attached to 
this report are one teleseismic event, and several quarry explosions 
recorded by the B. E. J. seismograph. The teleseismic event occurred 
off the west coast of Mexico on March 23 and the quarry blasts are of 
Haywood quarry and Mr. Vernon Springs quarry respectfully. 
During January, 144 hours of noise free seismic data were obtained 
for 19 percent coverage. During January, 108 hours of unusable data 
were obtained. During February, 566 hours of noise free seismic data 
were obtained for 84 percent coverage. During February, 64 hours of 
unusable data were obtained. During March, 599 hours of noise free 
seismic data were obtained for 80 percent coverage. During March, there 
was no unusable data obtained. 
The seismograph recorded a few Southeastern Regional Events during 
this period. 
Table I 
Date P Arrival Pn Arrival S-P Location 
1 FEB 1979 1:27:31 1:27:29.9 29.6 -31.73M1..4%, S.C. 
6 FEB 1979 18:09:1.5 14.2 N of B.E.J. - 120km 
16 FEB1979 14:39:1.2 29.99 34.4° ;81.4°W,S.C. 
The geophone continues to record quarry blasts from Haywood, Mt. 
Vernon Springs, Carrboro, Lawbranch, Farrington, and Seaforth. Two 
unidentified balsts occurred on the 2nd of March at 18:15:13.2 and 
21:29:54 with S-P times of 1.35 to 1.4 seconds. These blasts are 
approximately 11.5 km from B.E.J. These are assumed to be road blasts 
due to the large surface waves recorded, low amplitude of the shear 
phase, and the time of day. 
During the reporting period no natural events were identified as 
occurring within a 15 km radius of the B. Everette Jordan seismograph. 
Respectfully Submitted, 




ffttt [ Ettt 	[ U l[tf f tURR qtiff 	if 

GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF GEOPHYSICAL SCIENCES 
August 29, 1979 
Atlanta, Georgia 30332 
(404) 894-2857 
Mr. R. L. Siesen 
U. S. Army Corps of Engineers 
P. 0. Box 1890 
Wilmington, N. C. 28401 
Subject: Quarterly Letter Report No. \St Covering period of 1 April 
1979 - 31 June 1979. 
RE: 	Contract No. DACW 54-79-1105, Microearthquake Monitoring, 
B. Everette Jordan Lake, N. C. 
Dear Sirs: 
The B. Everette Jordan seismograph operated for the first two 
months of the three months covered by the quarterly report. A failure 
in the pre-amplifier at the geophone was responsible for the loss of 
data in the third month. During April, 498 hours of noise free seismic 
data were obtained for a 69 percent coverage. During April an 
additional 24 hours of data were obscured by noise. During May 648 
hours of noise free seismic data were obtained for 87 percent coverage. 
Noise on the reocrd did not obscure any significant data during May. 
During June, 72 hours of noise free seismic data were obtained for 9 
percent coverage. Insturment problems contributed to the loss of data 
during June. 
Two unidentified events (probably blasts) occurred on 23 May 1979 
at 11:54:06.8 and 12:54:01.0 with an S-P time of 4.0 seconds. The S-P 
time places the events at a distance of 34 km and hence outside the 
reservoir area. 
Many distant blasts or events were recorded during April and May. 
These regional events are listed in Table 1. 
Table 
P 1st Arrival 
1 - Regional Events 
S-P 	Location 
16 APR 1979 16:20:55.6 14.5 North of BEJ 120 km 
19 APR 1979 21:52:48.4 14.6 North of BEJ 120 km 
20 APR 1979 18:18:18.1 14.95 North of BEJ 130 km 
21 APR 1979 16:40:17 11.0 North of BEJ 90 km 
24 APR 1979 19:13:8.5 12.0 North of BEJ 100 km 
30 APR 1979 21:51:8.0 13.0 North of BEJ 110 km 
01 MAY 1979 21:35:54.8 12.0 North of BEJ 100 km 
11 MAY 1979 16:26:48.1 13.0 North of BEJ 110 km 
11 MAY 1979 21:13:07.0 12.0 North of BEJ 100 km 
14 MAY 1979 23:14:21.3 31.3 S.C. 	34° 13'N81 ° 15'W 
21 MAY 1979 15:52:59 11.0 North of BEJ 90 km 
24 MAY 1979 21:47:17.95 11.5 North of BEJ 95 km 
Page Two 
R. L. Siesen 
August 29, 1979 
The seismograph continues to record events from nearby blasting 
sites such as Haygood, Seaforth, Auburn, Lawbranch, Farrington, 
Carrboro, Sharron Harris, and Mt. Vernon Springs. 
During the reporting period, no natural events were identified as 
occurring within a 15 km radius of the B. Everette Jordan Lake 
seismograph. 
Respectfully Submitte4 7 
Leland T. Long 
Associate Professor 
LTL/dp 
GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF GEOPHYSICAL SCIENCES 
January 25, 1980 
Atlanta, Georgia 30332 
(404) 894-2857 
Mr. R. L. Siesen 
U. S. Army Corps of Engineers 
P. O. Box 1890 
Wilmington, N. C. 28401 
Subject: Final Project Report, covering period of 1 October 197$ 
to 31 December 1979. 
Re: 	Contract No. DACW 54-79-1105, Microearthquake monitoring, 
B. Everette Jordan Lake, North Carolina 
Dear Sirs: 
The seismic station BEJ, was put into operation 16 November 1976. 
With the exception of short periods of data lossage due to instrument 
malfunction, station BEJ has been recording seismic data continuously 
since that time. Station BEJ is located at the Resource Managers Office 
and Visitor's Center near the B. Everett Jordan dam. Corps of Engineers 
personnel are responsible for paper changing and routine maintenance. 
Georgia Tech personnel are responsible for minor repair and 
interpretation of the records. The first part of this report will 
provide data on coverage and data interpretations for data recorded from 
1 June 1979 to 31 December 1979. The second part of the report will 
summarize the data analysis for the current contract period of 1 October 
1978 to 30 September 1979 plus information obtained from 1 November 1979 
to 31 December 1979. 
Part 1. Data Covering 1 June 1979 to 31 December 1979  
The B. Everett Jordan seismograph operated continuously from 20 
July 1979 to 12 August 1979. No records were obtained from 3 June to 1 
July 1979 due to pre-amplifier failure at the site. The pre-amplifier 
was repaired and the system was put back into operation on 20 July. The 
station suffered a loss of the geophone response on August 12, 1979. 
This was accompanied by a power supply failure in September. We believe 
the instrument failure was related to lightning interference which 
disabled several components within the recorder itself. The system was 
largely repaired and recording began again on October 15, 1979. 
November 11, 1979 records became unreadable approximately 12 hours a day 
due to electrical interference. The problem was solved and recording 
began again on December 28, 1979. 
During June, 48 hours of noise free seismic data were obtained for 
6.6 percent coverage. During July, 274 hours of noise free seismic data 
were obtained for 36.8 percent coverage. During August 258 hours of 
noise free recording were obtained for 35.8 percent coverage. Six 
additional hours of unusable data were obtained during August. No 
records were obtained during September due to instrument problems. 
During October, 180 hours of noise free recording were obtained for 24.2 
percent coverage. During October, 216 additional hours of unusable data 
were obtained. During November, 280 hours of noise free recording were 
, obtained for 37.6 percent coverage. An additional 188 hours of unusable 
data were obtained during November. During December, 372 hours of noise 
free recording were obtained for 50 percent coverage. During December 
372 additional hours of unusable data were obtained. 
The seismograph recorded a few Southeasterd Regional events during 
this period. 
Table I. 
Date P-Arrival Pn-Arrival S-P Location 
02 AUG 79 -- 14:43:23.9 17 N of BEJ 140 km 
06 AUG 79 21:02:34.9 11.4 N of BEJ 94 km 
07 AUG 79 19:34:45 29.7 Monticello Res.,S.C. 
23 OCT 79 15:13:50.5 25.2 Jocassee, S. C. 
15 OCT 79 16:17:10.8 Impulsive P-Abnormal 
16 OCT 79 4:04:32.5 long Duration (non- 
16 OCT 79 4:08:01 seismic) 
16 OCT 79 7:26:59 
07 NOV 79 22:27:22.15 12.0 N of BEJ 170 km 
Quarry blast's are routinely recorded by the BEJ seismic station. 
Operating quarries from which blasting operations have been detected on 
the basis of distance and signal character include; Haywood, Braggtown, 
Sharon Harris, Leesville, Mt. Vernon Springs, Auburn, Hillsborough, 
Carrboro, and Seaforth. 
No natural events were identified as occurring within 15 km of the 
BEJ seismic station during this reporting period. 
Part 2. Summary of coverage for total contract period of 1 October 1978  
to 30 September 1979 plus 1 November 1979 to 31 December 1979.  
The records obtained during the annual contract period covered 45% 
of the available recording time. The data contained many industrial 
explosions from distances of 6 to 150 km. Regional events (possible 
earthquakes or very large explosions) detected on the BEJ seismograms 
are listed in Table II. 
Table II.  
Date P-Arrival 	Pn-Arrival S-P Location 
08 OCT 78 21:02:52 20.7 N of BEJ- 120 km 
09 OCT 78 21:02:23.9 17.9 N of BEJ- 110 km 
27 OCT 78 16:28:06.1 31.0 34.2°N, 	81.2°W S.C. 
21 NOV 78 19:31:05.6 41.4 N of BEJ-250 km 
01 FEB 79 1:27:31 1:27:29.9 29.6 34.4°N, 	81.4°w,S.C. 
06 FEB 79 18:09:01.5 14.2 N of BEJ - 120 km 
16 FEB 79 14:39:01.2 29.99 34.4°N, 	81.4°W,S.C. 
16 APR 79 16:20:55.6 14.3 N of BEJ-120 km 
19 APR 79 21:52:48.4 14.6 N of BEJ-120 km 
20 APR 79 18:18:18.1 14.95 N of BEJ-130 km 
21 APR 79 16:40:17 11.00 N of BEJ-90 km 
24 APR 79 19:13:08.5 12.0 N of BEJ-100 km 
30 APR 79 21:51:08 13.0 N of BEJ-110 km 
01 MAY 79 21:35:54.8 12.0 N of BEJ -100 km 
11 MAY 79 16:26:48.1 13.0 N of BEJ- 110 km 
11 MAY 79 21:13:07 12.0 N of BEJ- 100 km 
14 MAY 79 23:14:21.3 31.3 34.2°N, 	81.2°W S.C. 
21 MAY 79 15:52:59 11.0 N of BEJ-90 km 
24 MAY 79 21:47:17.95 11.5 N of BEJ-95 km 
02 AUG 79 14:43:23.9 17.9 N of BEJ-140 km 
06 AUG 79 21:02:34.9 11.4 N of BEJ-94 km 
07 AUG 79 19:34:45 29.7 Mont. Res. S.C. 
15 OCT 79 16:17:10.8 Impulsive P Abnormal 
16 OCT 79 4:04:32.5 long duration (non- 
16 OCT 79 4:08:01 seismic) 
16 OCT 79 7:26:59 
23 OCT 79 15:13:50.5 25.2 Jocassee, 	S. C. 
07 NOV 79 22:27:22.15 12.0 N ov BEJ-.100 km 
During the contract period the water level in the reservoir reached 
an exceeded design pool elevation for short periods of time. 
Consequently, the water level data were requested so that lake elevation 
could be compared to seismic coverage. The comparison is shown in the 
accompanying figures. 	During portions of February and March 1979 the 
lake elevation was above 200 ft. (m.s.l.). This represents a 
significant time period for which we have good seismic coverage. The 
lack of events occurring during this time period is strong evidence that 
the area will not be conducive to immediate triggering of seismic 
activity like Monticello reservoir in South Carolina. Seismic activity 
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GEORGIA INSTITUTE OF TECHNOLOGY 
SCHOOL OF GEOPHYSICAL SCIENCES 	
Atlanta, Georgia 30332 
April 22, 1980 
	
(404) 894-2857 
Mr. R.L. Siesen 
U.S. Army Corps of Engineers 
P.O. Box 1890 
Wilmington, N.C. 28401 
Subject: Quarterly Letter Report No 	 covering period of 1 January 1980 - 
31 March 1980. 
Re: 	Contract No. DACW 54-79-1105 (Continuation) 
Microearthquake Monitoring, B. Everette Jordan Lake, N.C. 
Dear Sirs: 
The B. Everette Jordan seismograph has been in continuous operation through-
out the three month period covered by this quarterly report. During January 
521 hours of noise free seismic data were obtained for 70 percent coverage and 
223 hours of unusable data were obtained. During February 633 hours of noise 
free seismic data were obtained for 90.9 percent coverage and 63 hours of unus-
able data were obtained. During March 680 hours of noise free seismic data 
were obtained for 91.4 percent coverage and 64 hours of unusuable data were 
obtained. The periods of unusable data were primarily due to periods of ink 
failure. These rarely lasted more than one day. 
No regional nor teleseismic events were recorded at this station during 
the report period, but numerous quarry blasts from Haywood, Mt. Vernon Springs, 
Braggtown, Leesville, Sharon Harris, Auburn, Hillsborough, Farrington, Neuse, 
Knightdale and Carrboro were recorded. 
During this reporting period no natural seismic events were identified 
as occurring within a 15 km radius of the B. Everette Jordan seismograph station. 
Regnectfullv sithmitted. 
L. Timothy Long 
LTL:ba 
